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(57) Abstract: 

PURPOSE: A field effect transistor with a HALO 
structure and a method for manufacturing the same 
are provided to adapt a HALO structure without a 
photo mask work. 

CONSTITUTION: A field effect transistor with a HALO 
structure and a method for manufacturing the same 
comprise the steps of forming a second conductive 
well for forming a first conductive transistor and a 
first conductive well for forming a second conductive 
transistor. The method further comprises the steps 



\ 




IIP^- 



fj 



12P 



of: injecting impurity for preventing a punch through; forming a gate electrode of a first and a second 
conductive field effect transistor on a semiconductor substrateO 00); forming a first density diffusion area 
of the second conductive type; forming a first gate spacer(1 20,1 21 ,1 22) on both side walls of the gate 
electrode; and injecting a first conductive impurity HALO ion on a front face of a first and a second 
conductive well. 
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°i anise xi ah 



SS ^±\§IH 5|0IH±ySE*ll (Sgjo| 3 c : 119980045698) 
3^ OISAI omiBI #136-1 

^± MS it^ 2*£M§ 741-40 SHSiJg 2S ^Slgoi £i£ 
X|§€!^EIAF SXIS 21 23 

10-2002-0029020 

MIS^Maxl^Ei S! 3 



Ol S&OU CHff 61 Ah 321- OI-BH 2J- Ig 31S0I#3I 2101 mm^ XII63£2| ^§0)1 SISKM 018 SXI 

»2li £iaoi aixu esoi user a^oiife &3i x-iis3igmxi °i2ah[^§isaiiss^ sxi hi 

25S°I2AH^] SEfe/gi S§ AH [«S| ffl AISS*! SXI XH52AH^']» JllSmOl ^Ap| UHH_|Cf.(4PI 

Mm^\mm m\o\ mm is ass user 4= sism. oi dsoii chsioi see2] 3i2ia§ 
s2jsxi^ si- xi at.iuci.) 

[oi £M 

oi as2i ^sig?s?i m 1-21 soil 3ixu£ sag 3 bsisoii 01 bsoi ^sife pIsSokhiah 5 

&2| XI^IS 3h£! X|3| OIOIOII Xl^th SOII £15101 §0181311 StSffi- 4 Site 30IHS «^81S 73129 

s»i2»2i ^§oii sisi-ot mmm mm 4 ajgua. 

01 ftg!^ ^ All St ^§2J 3IJH21 01&H0II XlSSfi d|2| SOI gblSIOI ^SIS fll422Efll3»2| 

ssoii °i& 2>js s^iii isiEs ^sis 2 s 4= gi^ua. 

[ QI2H] 

1. g@!°l H1 1-21 SOII 3IXHE! Stgg 31101^2 = , ^jfl|0|AH, £>; = 5|ie!S aj 
* 3 H§S^, LDDS^, Bfliitg SSSffe eh EE HI SI 3 XIIS^SS 3 316 
3 ^§25 3|XHoh3 2(°I4. Olfe t.^ S^H^SHSS 2000-67076 s( 2000. 1 1 . 15)21 3)1 01 M, ±n|| 
01 AH, XI^EEEai2JS, ffi^S, BXI^:¥SXIS, 3hSEIS=9S£l :?a££¥EI § SOfcOIIAH S&SJ 

XI±!S 315! X131 §0181311 |gfi 4= §EE2| 22g °J§gL|Cl. 

( mmm HI29S X1I2S) 

2. g§! BS2I £9 0||{= § SOIOilAH g&2| 11*18 JlS XI 31 §0181211 tfAItt 4= &8 
(Oil: SEH3|#^gO||AH 3SE2| SSOI'SSS) 

(^SIS 331422 SI 3 S) 
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s was «a-i 2.711. MaxubEi si □ as anwi a» ass, ma mm nmm\ qwiais 
o. 

B »9S 1 EfTillHIAi atlSs 3*1 LIF( local implantation of field oxide) 0|§ 

£S fi^ ?hSE1 0IS ^'H £S»H9. S¥ TiEIM *^8[f5 li 01.^ £s = SfflSlg 

71 SHI- E5HX|XEiQ)| ~g WAltHIl-. 

a:2s& &;ars2i 'SK!- alahrln e&ei- h-ss pas. etii ssf m?hw^ei2i she. 

W3SES B l- h 8?l gffiS* tfAFHt-OI EOBt NS 3311 fiih MSXI^Era BSE. • 

H4££ B 9F9SI SHttt MAIIftQI; O&EF l^S M MgHTcl^EfS] g-SS. 

70P •: &7U ±K S«l as Ml 0IS. # 
71P, 72P : Sxl BW® LIF 

bop : a7j siKs^ a» £S qis ^a* 

81 N ■: 5ISE1 £99 #(H|i) 

82N : B-« itSS LIF #(21) 
102P, 103P : PI 
104N : N! 

120, 121. 122 : HI TIIQiM ittQIAi 
123P, 125P : Si WS 01 S ft 
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b i h §? esar 5*121 as "s-aoii ^ aEs, 4oi stschalo) ^Hiti- a*i sa- ms!ai± 

EUf ield effect transistor; FET)2| fl*£ SfH'OII Shti" 201 CK 

SM2|. 38S OHxHi^h jla^fflftm SM2|, *£j OH API- H^Sr 51 3S=» tHHI CCtEt, 0.1* 4£ a 

gajxiAEHPi a?i7F umm sin silk ^> uiss gis^i a-fia oiieai s*i* =?^tO\ 

?lo}OL SlF Ma-Sl^asi 3H|0|M ^0|~ 3 AIM DrOIHE- (deep-sub-half -micron) 3SS 
2t£DJ, Ol'g #£! SSSKHI CLEF 738*1 5! H^r S^ra i^lMI^I 7f)gf0l S^EIH 

HQ. 

01a its 3-s-bi uhsai -ffliaa as gsisi ^«s- ±Ar°i ?hit* «*bai= Man^ast 371= □ 

9 ^d|«9-SEI3 SltP. 3 71 SOU- MSfl^ELSI Til.Gll &0I* - ft&AIH 3^, SEH°I 

aoi^r hiisa}. 21 sanAEHMAi « « asts SWSBOI »a*W so. 

□i# S'MH ElK short channel- effects HS&HL -TflGIM HOI?!- AIM oH^ DrOI^M 3^ 
*r3 M-aXI^ElSI tfU S^Oi SdiSM 90) MS!A|AEi°J. ^ '3 ST-( threshold vo:ltage)0| &±*m 
SQ-, Et_K ±± a Eaa AfcQ|2J ^£ a^B] 3SI0I S^! aa: a ^(subthreshold swing) 

gmiGH E-a^iasi s/ee msoi L»aa. 

□ ^.01, .7HGIM BUI7>#£SFGI M5HXI^E1°J ±±2} EaEJOl 5S»« -SIS, ££2k Eai°JB| £S 3 
^:0| AtS Seoffll SOj-Sxl ^(punoh through)E|£ «£r0| STStt * 2JQ-. 3 llr> 3^1 sir M 
BH^Eife Jb± SB SHS! AK3I-2I tJ"^ asr(breakdown voltage) ftgOi T^rEin, 7B.0I.-MS ^ S4? 

si a a sis* Maxima* s/as a-oi ^* ^awct so-, oias ^ a eagsi 

S^Oi /d=S SlEIOi, flOlM*] SilOift aCHU E&112J AI-OIMI a-PPF £S*ffli H£ lirO! 

a. 

OI2r. ITS SMS- AK)|'2|. Bfl =^ne. 7H^ar9| *|SH3|- |&£3a aWWIAIfe Kg 3^?* StS 

a g:^2J ESS- ^EM 57tAI^I-= BH-OI 4 s 'Sl'SLi, MfllM e^2J SHy'S^ E?l ^E 

a echoic ^ S .d^og 3a§+^ 3e &"Xi*pi ^ith trs-(HALti) naEin 

±£2hEaa 5*H*1WH M^V* PrS 3PBAf3|- , ?I.HSa,.B?l Sir M2HAI^Ei 

Er EEil:eia SS g«'2j- i(D|* ^^AiaCK 4 h HS, a«S| aQI£ E?l SS2J 

m-'S 7^ a EaiS* ^DILS #£H* ?!:^H2 ^ 4!SS $m 01^^ 

a MS (pocket) OIS *a:0IErj2 : ^s^lE fiO, IS ^WOII 5PB ^ 01 

#S^: ^ 3S.R-534,443fi"a »5, 395,773^ S(HI 4^E10i StQ-.. 

n^tL ^r^sh .eaa mi?j.w& a Eai si a sa s^ oi a a s ^M g# 

th^ a* -spaftfs'fiaj^i: asu. a* sif ^aTti^am '"ts ?imai^ b/bf- bhj 

01-S Sfi^rB; aTll sir MSW^aCBI PlfllAl-S 2J /HI ^(Phosphorus/arsenic) ^ 

2| Ng: QIS £S0| S-fi§hHS, Qlg ^-H, Bfll^Ai AiM SlCH ^S.Sj; E5HAI^E1 

^ZlW £&W\Ki OWj&tH 9\MM= a^l sir MgH.AI^EIEr 2711 sir MBJI^H ^(Hl CH 

CCrErAf, a»flHDI»&^ »5, 534,4493: 5! 15,305,7735: M2I S-EH- 7|j»M OfSB, Kg a 711 Slip 

E&xi^Eioii is ?2i Hmm mm mmei^ehei sss aum-cn, ^ ai sir 

Al^a*: Dr^H Mi^ll «.^(boron) feS 0j ; § *tl* ^tS^fe ^:0I AFffEli 2itK - . 

II llr., ^EH 7«M" ICE.t£ ^^B] 35 gfSS QIS SS.EJ. fl*K)|- #7r°J S£ 

a?m miwiin 'scf. . 

□au, sts sa«2i- a».Eig* whwi w»ai q>±3 et»» S^rfl s.^ & h S 0LS ? 
a. s§* aioi-ffl 33M 6IAIS- pa as sa m?hai aeibj ^^? r .^^as &imn\ acK ca 

40! , 9- MHAI^EtWI #S 0|g- ?HO| ^t«E|fe ^ MaAj^Et°j . atf a-ft(Junction 
leakage current) 5 r §^ho}J2 H» SS : (jurct ion capacitance)G| SPI-ohS STcll.gGI Wa-flLNIf. 

CEFEFAI, fi WSV ail RS|S 5§ 0r^3S ArSorAI Sj3 »S =?^m ^S^ h 4 2i~ a» ft 

i r sa-7]^a a n ws:* i^ofecu a£K 

^fe 3Sir ^ afe MgHAi^Ei a n sick ' 

B & h S2) 7313 &?\ W ¥.5ror0), BfSfl EHIEEj gSg M?HA|^E1^ i5i ^s r A| 

?IB S^H ^5§ ^§t ^ ZIZ M?HAi^Ei a- 3 Hi£ ^S* 
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#71 itsspi mm e wsz ?m m 11 ess stii ±m ^»n±Em 12 es 

S S?fl 221- MgjTa^EIg =?UmH, #71 11 ESS S71 22f #71 3312 ESS S711 2 

a Mgnxi^a^ as ^?5s xiy mis5 23 tis°i sis &a(w stout, #71 11 ess stii 221 

MSjXl^Ell ?IS 12 ES« 1 SS a^OilAf S£l ^ g«lg 312 ESS l^il OIS ^EJSfe 
EfTfl; #71 «ll ESS SI £21- S3j?35a21- #71 532 ESS STfl SHI S!!i7a5a# TIIOISM 

ss©i= epij #7i nomm A~i7i s^sioi 12 ess esmm ois ?gs£g« 32 ess nss. 

9& 3^1 SSofe EOT; #71 7101S2I °f *^O0 11 ?I10!M 5S0IAIM SSSfe BM; #71 mi 

sai #7i aii nam ±mq\mw tp\ ®mt>M, sa ois s« 7ia# #71 3^2 ess mss. «r# 

S^SD SOI g¥SE^ OIS ^gj OilUXIM 5^SK3i 11 ESS as OIS ?Si #71 11 9! 12 

ess mm mnm #7i eiEai 7is ssm *ssr= bth; #71 u hois 5Hoiai s s^hhi 12 
7aois 5S0i/48 s#ei=- e?n; #71 nasat, #71 11 s 12 nom 5Hoiakw »7i sioioi 2 

IEitif§^i S-SSfe 930 g Sttfffi, #71 EM ^ §{73 § 12 ESS ESS2I S3 OIS § 
? 713= ^^Y= 3§ 33IIS #71 11 ESS ITS OIS ?2J &782I 12 OIS *ji= 7ia2f ^§§1 
= 2§ if°5 Sh= «rE» §*|21 15 g-gm 1SSO. 

OISK g SfSM ED-E US ?52| 15 g-g2| grStJ- gAIOSM E3 HE LHXI 14Eg g5*KH 
#181 gSSD. 

HoE LHXI HeE= g aS2| ^AlMOfl 0>ft #*|2| 15 L1EHS 3§ B9E0IQ. 

hbes g5sra, siesi 7is<ioo) #m ps i (weios geiwi sisks 01-53 #(iodm s#si 

II, Ng S3J Ell g»!735EI°l S^ S°>-( threshold voltage) 1CHM 9)§t g5(B) OIS 

NS Sfll 221 Mgj735B2j S°T(threshold voltage) 101S ?|§101 OIS §5(B) 2) 5S 

ErS^ #gs<£g £3 #2 TOPS UEHJiSia. 

0ICHA1, ~m S?S MSX15E121 Sxl ^ OIS ?S(?1P. 72P) 3! W SSm 9IS § 

5(B) OIS ^£J(102P, 103P) §§01 SSSCh 11aE°l ESOflAl 3^2J PS 1(102P)S M M3!S15 

a i^g *itf s^om. ^ei fs i(io3P)s ?s sis s^^j m§ s?o si st!*i5Ei m^m n 
n §3 oi a. 

llbES NS 121 15 §§I UEm EI^EOIO. UbES §5Sr3, N£* l(104N)s §2JSP1 
01-53 s(105)g SSoffl, IS S?B 2:21 E?«735£12| S^ S3 51g OIS ?gl(80P), 71S 

El E^l (counter doping)! %tt OIS ^£J(81N), 3*1 »}qs LIF OIS ^2J(82N) §201 ^SS 
q. a agg PS IS 395® DJE &M1>m SfSSQ. 

s esofl [[« Hrssitr ^aioosai, ps s?s 221 Ma?35a2i s^. ss 5§g ay ois ?as 

BF-M 0|g&H3l 4= 2l£0l, S3 IKlg LIF OIS ?2JS °J (phosphorus)! 4 x 10^-1 

xlO^cm" 1 2J E?5^M 80-120 KeV °i CHIUXIS OIS 4 SID-. 

ES, B ^321 ^AIOBOB CD-E 7rSB E^l OIS 53 9711 Hi5(arsenic)M 2 x 10^-5 xlO™ 
cm"' 21 E?if£S 120-240 KeV 2| OflUTaS OIS 4= 2iQ. 

S S-S21 Hr&^S 4'AIOJIH DJg Sfl i*^ LIF OIS E= E^S OIS SEJ 

S. ^£1= Mel S3 §^ 7iEJ (projected range; R>)M §^§1= g5 SfS OIS 

=Sn}^2| §3 7)2|2f 712| atlSrE^ £71 0(5 3 g AFgSW Sf3 ?0OIffl S3 Oil 8 

5 ^ OIS ^AlSrDIE PS S?B S2I- MS!7a5a2| BxHS S21# ©73^ 4 SID. 

HcEfe s as hi ^Ajogoi um nom ss stas uem esoid. iicem s5sra, 5» 

m S2|(106)0| SSSOl Sial. ?II0iE Str2K110)21 8a«E3S(P0lysillcan) 7flO|M(107, 108, 109)7r 

sssioi aia 

0ICHA1, m Mgj?a5EI(cell transistor), SIS S^2| PS S78 Hll- M?SA|5H S ^ S?fl 221 
Ma!735a21 Ma^EI5 71 OIS (107, 108, 109)01 7J7I §l(self-al ign)ShOI 73SE21 NS 01 
S ^SAIHSiSAN, NS SlfeE SfS S^(111N, 112H, 113N)§ S#SQ. 

S aS Wl CtJg UHf^S eAltttSAd 73^E »S S^(111N, 112N, 113N)S 2! (phosphorus )g 1 x 10" 
-5 xlO^cm"" 2|' E?i8£S 20- 40 KeV 2| OflUXIS OIS ^EJSSSMI SSW 4 21Q-. 

j| SS}X15a§ 91S PS 1(102P) S^M SSS ?3feE ^d" 22?(113N)S a SS! 735021 55 S 
E£I2!2S ^golTll E1LH, M S7fl 221- SS!735ai 9\tt PS 1(1 03P) S^Oil S«S 79 SE »# 
S^(112N)S m S7S 221- S2!735a2| 33^E 55 S EES 3 (| ight ly-doped drain; L00)2.S Sfg 
SI7fl §L>. 

ES, PS S7U 221 SSi7q5aM ?m NS 1(1 04N) S^tHl SSS 73feE Stt* S^(111N)S &4 3 
§ SSI- 5J-SS ^011 PS STB 221- SS735aa 7|fe# 5S§f7U SD. 

HdE^ NS S7t 221- Si!7q5aM IfS OIS ?gl 5SS1= STflg LlEI-y! E30ID. HdE 
M S5©r3, 11cE2| S» 121s S30U §35rg EES1-3 bl#g# *j2{ig 4SS2S.W, 711 OIS S 
^ gf ^Ofl 11 70OIM 510174(120, 121, 122)M SSSQ. 

017|/d, 11 TfiOIS 5HOIAIM AfgSI— 2S 0153 SOI 85 WS OIS ^SS ^'Aia 3^ PS 
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S3- M^AI^EiOil ITS 01 g. (mis #0h g^)Q| WHH = 3# & h X|SK7l W# R^OILK B SfS-DII CO- 
B cfi£© ^AIDtiGHl CD-EK £31 »1 ^HIOIM ^II0|A|2J satTSSJH 3711 SB MH-7a£H2| 

e«3M EEft -bttBSie flAIMS^ HI »Q|M *HI01AI-(12O, 121; 122)1 sa^SAI £EI^ 
llb^l TOO- 300 A ^ EiSIOl AI-S1H- 4= Slfch OI'CHAL £K7I MOIM BEItfEI5(-1Q7;, 108, 

109)11- ail a-0|.g AHiOiAl (120, 121, 122» .Stt QfiiS A*6H5|, S-SEI -^H2HKj 5 

si om^E trM org 2*°j:(i23P, 125P) sss s#ejth 

s 'arson- era us qis s§ ephs §.eh ^r#2h aei sora oi-^sm Ats&ra sol 33a ^ 
* eras us ois tf'Ai4j$d ^s : oi 2ia: b arson ed-b BrS^it* « aim-sal w£ ols 

?B. §§i ?IWEH g±(B)8 I" x10 c ~1 xltf'cm" °l E^'S^S 20-60 KeV °J tHLUS-S OIS ? 
ttlt 4 SACK 

aiosfe e .^shj gRaa+ ^Aiffliffli -co-Eh h^e ±± a E&iieie a-se uem esoid. 
BUeEw »£*ra-, sfiEa ?ra- saw aa 1 ^-* esskq hiwb-s ^se^ai nn\m ± 
iHioiAi(i3d, 131 # i32)# ttaetf. 

£ ttSH CEFS HFBBIftT 4 l A|0)|SAL X1I2 -fliOlM ^HO|A|(130, 131, 132)^ Xil 1 mm £I»OIAt(120> 

121, 122) ° c m^U SKIS c£^ 41 ggehg 200—500 A EEfffi Hlfe&g 4^t, h 

saw a sir ^ sick • 

OICHAi, Til 01 -e sy HI. 12 fllOlM ^iQIAIW Ar7l SfeVft j1*E gMl 01 S ?H*FO| PS 

aei(i4tN)e astro. 

e m&w mm- n\skst tfAunsAi, m h^e m^m o\m ?g mvnM a MgHXi^Ei asis 

3 t£S SS»2S« USE £^ a EaiSFQI »3q» 4 a'D. 

thAI ai-e£>- S-^FS, PS 1(1 03P) LHCNI HIS »Q|-M £MO\ A|(132)M g'ISOl N + HfeE 4^ 
a EHIg} (141N)DI S^ttCH Si^D), N + il.^E a HEII2I ?M1N)&1 ?SWI SW^S ^ h 

s ^sdasp^mflsra kq. ffier/-N"B*E a Eaiei oiaooi ««etoi sin. 

m(104N) LH01I 1112 70-01 e ^1QU1(131 )Q|| X0\ 8 ■ £1*01 P + H^E a EH B! (140P)OI 

aaiim a®DL p + h^e a saa (i4dp>°i $^(hi atpss ^ ^(uinct^s 
ei ch sm. 

Ol ML NS SSI M2J!A|^E|°J IS 1^1 ^IfH S^Oil 5 BIS M± Ql^ S§ 21 

Aj ^SIEIGH g»fife N§ aiSH E$S(81N) a L IF 0|£(82N)(HI 2|S|| gBIAIfO I ^(compensation) EICH 

31 1 eE°J f(lM)(«g E&UXI StfetJ. 

fl- MSHAI^EiM flfl* P^ ■(102P)S N + H^E ±^ a EEilgl fe^ e^HHAI D^i |Pg fiffiftho 

n + h^e a Eiaei §sm's-xi^ ^ sip-, n ±± a EaacnsNjia- ps ?^(i23P) 

he Qui e g-g(ni: ocfe ^5-21. §s a^as sbh 7i#chi cufe ssah^ »a, m 
&n slF MgHXl^ilS fcS ?S fl*M3j Qtea* n & a^iai Ms^ra 
-DIS 521" E^l-MAI SIltiliH &30I k#£|.HM P& S7j| slh MaH^I^E1°| n 1 ^^!- 

4 ^ SHISS 1 '"B71MIAI As WtSU £$S9 LITF lx| OI-.S 4 ; SIS S^W^I 

ga s«- ^eisi- tts gis ^ &n?\ m^m mm Ti'as 71.21" gxiAig^s^i tn^ra 
so. 

0i a s§ g Bfssi sasm as *2Eff g-stra mm #3t?a. 

X1I2EM S^ora., i(104N) LH CHI 1 EWilAi Q|g S4 h OIS 4^ 

S-(80P), ?h£E1 Egg yi-^(arseniG) 0IS #(81 N) a Sfl ItXfS LlF 2J (phosphorus) OIS 

(82N)DL^^EiDii 2-Q. ElL ai'OI^ S^(i:d8) ^# ^[ffl'£ Sill >1I0IM ^JHlOIAI (121 )7t 
W 23, Tci^E Ea2!(111N)0i ^SSLGH 

^ ^swi cas srsti- a : AioiisAi, fise-i es# as oi2 #(8iN)2i- sa ^ a-^is lip 

-fr(62li)« ^Itf m g£M Dig *SA|0il ^^M^ ^El (projected rangeJ R,)P S 

tsrn^ m h ^(HAL0) ois 4u pg m^mei §2 mm HEm tiej h*iai:1is-Mjw em 
^2hai^ei°i saii lit 4= sani. 

H MS «*E Eai2!(111N)^ ^r^Cfll SSI IS GI22 ?rSEi ESS As 01 S ^ 

a #(61^N)2> Sxl »XIS LlF *(82N-)B WBJ M^M DI-SOII' 2IW gSjAIIOI^EIDi ES SOU 
LFEhLhS S&Ch 

12EM ij-^hSv Hl^ ?h£'E1. E^S »(B1N)iU- S« S"A|:S LlF #(82N)S g-g 0|s 
«2t II I? 7jEiat 7i2J 'BIJJfHtH BH'AHttlS'ElSiaEM, E3M CSS 61 (81 N, B2N)±S y 

711 SQ. 

a3E= fi araa- ma ^ m^. m 2^1 sa- mshai^eihj sg» ua 

5 E&OIQ. SI3ES S^IS, PS : 1(1 03P) LH CHI S70 S3f Mffliq.*:'H?f «asaiB 2JQ. 

a 71 Slh M?HA!^:Eife N AI^E E^°J(112N)IF N* H*E Eai'°!(141N) a i h S ^S(125P)M ^?UI«h 
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B HQ. 

WB', £ .SSCHI CDS §±(B) ITS OIS ?-H« BJfiH 315 aS(HI ^Al^" ^, ^ 3^2J M^AI^EI 

= aw aw^i §7t- es aw ssei §7f sit si 4= sm. 

&4E£ a "Hgofl [pg. jgj£S *j ESHA|A:Era es« UEKJ! ESOIth HKS* S£ara, Pg 

1XV02P) LH CHI N" X|£E EEil.2! (1 13N), f g #(123P) S ai, Xf2 M ^!0| Ai (120, 130)* q*HIW 

* = ®7Z£&?t EAIEIO] SiLK 

b as-fii sfser-flAiwi-w loch i M2Hxi^Ei°j Eaa §w as^i g7i- si §w ^s^i g7h* 

Hffl*K>l *WWi S.S DIS ^S- M ^SoP^ E^ll XISffFH &« 4* an. 

EEW, 1 !='£H AI^EfB] °^ jfcg OIS *a£S oj^kj go =eh gs a " H Ql 

§ ^ BTtfAM BFr E^ Mi(.B)BJ £°a § £*ft|fi| ^ &Q. 

a=*w m©s «*s ss2j- *h mo a oitmr ^ siew s agai ^sit 7i#™ ss 

* Cte JMWhSCh B «M* §7 HW*^«*F= ¥7h*i°] aSffl- 39«Qj OlftKHIAI 

smith 7haie! b grggi saiph.^ b arsah ^af ^.3* 4*wt?i wtr a* ^ 

£3* fl?iiu *bhi pisssat ^K\ kmm ^ ssoi §tn 7i,# bd^ amsKH aun ei^aoi 

WCh 

Stf, B sSOflAi »AlS tt€ WB»4I.A|0|7|- B IT3°J ^a TO* ^ttftPI ^oKB CH ?:2ES 4 

a*raL> g3TO7i »w ai'^Ai &a 3i# so.121 ai-^mehi afsei-ghs £ soiqk 
ew, im 7i# Mots! **es afskhi sjw t= 4§ fiss §? h^khi 

Ai bS2|"a^oilf s^im aoiuxi s= we lhchiai li-sw sik aft a »aoi 

0|fe k lh SOL B ^SWI rtE ?SS| afaS-^RI. SSE|.4:3ffll|. SLOi 1^ 3711 slh 

^ ?hsa oib #if sa BBg# csis aa'aa si'* ^arg si-ss oi.^ b 

iw, s M-axr^Eis «w i smwiai sa s-w© oi-s s§* aefttas^ ^ 
asss'aw sw a»"a sw sasi #xnr,4= aD. 

a ish b tosw c&s ^ 731^ w&2 si a^a m^B.s.w ^mm s-^awa e 
Aioih »apM a : oi?F awiw s^oiiE sa *±^m aSw ^ ^ asw ^^hi a to m?hai^ei 

ft ^ 2E&. 

g^W 1. &EWI 715 £KHi ?3ES ^UIW EE Ml fflai S^M JSTSSfe ^> h 7| hi-ESII 71 

ItSS^S B3IW21CBAI, 

a2. ESS li lSo;fe E^i^ 71EI7F S^fKM 53.OT. SIS ^3 EffllWAI 

21 W1 ESS TlglEHI agsis^ m= u^j.a QIS ^Sofe 97flffl-J 

^71. Hj-SSI 715 SCHI ^71 a i 9! 82 S3« MijAI^E1E| >l|;Q|M a^S W-«th= S»2h; 

S7| TilQIMDil »7| S1EID1 32 Ea^ ai £E SMfg-ar« SSofe 

a7f?i.oiM a^ s ^chi ai moim ^BioiAi&waw^ *sm3b 

&?\ ai s a 2 saa i^i saon ai Eas a^i »s o:i« ^^jofe em 

ft fiw»te si-Eai §-asi ai sa." 

g^fW 2. aiWW 2ACH-AI, S-71 Sx| ^A|g t^If OIS ?SI^|-^ E^Is 71-^EI E^l 

M "-ois *aftte &» ta atrtis eF£a $ h a°i xn^ ^g. 

s^w 3. aiwoii sichai, e=7i ai Eaa a^ss ois b» oi^xhl 

^71 ai ^ioiai s §^(h a i »oim ^iqi aim sto; 

fe^i aiojM a^ih ^7i. ai a as wiis ^iomoii w>\ wmm as ^e m^si ois ?a*te 

t a sw*fs besm smsi a ^ 

S^W 4. aiWiHI Si CH. Ai , S-71 Sa S-AIS M£Wm OIS ^S^fe (Phosphorus )M 4 

xlO 1 " - I x ie'V" S¥±sr£S 80~120 KeV £J EHIUAIS Q|g *a*fe SW&1-= & 

£fl SttlSl 8S SB. 

|?S 5. ~ a2WM 2iGH AI , *£7\ ShSEI S?S§ g'^M* QIS ^Sah^ EfTOfe Hli (arsenic).* 2 
xt0 1 "~5 x10 w cm T '" BJ £°^i£g. 120-240 KeV S| MI'LiWS QIS 5So^ S70* MW&F= 

gasj as &a.. 
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g^6 ; nitron siGHAi , #71 m a ai2 ess hsj agon chohs n ess •£> «s 01s. 
= e%s atitfe Bras swei as g-g. 

1^7. bkhh sioiAi. #71 an a he ess a°i ssou q|*kh .hi .ess. m.^rn its oi^ 
e»£ ah ess* 3 32 a : -t tiepi- #7i ai2 ess ^e «hs s'eisi ©won 
oi« ^s*h= as sf= ftEai *»si a 2 eta.. 

Mmm SiCH A1 , #71 mi Wife ^JtilOIAiM JSSfffe SfTU-fe, 
§3^1 100- 300 A £1^^ 3711 J 

#7i fl-Eia a»st« aisshs #7i woim s «@ioii aaa saw ^soiais ss^s & 
m sswfe e^-sai swai sis ■ 

9. SI8B0II 2JCHA1, #71 S.g^ft 100^300A ^JJilS EEufe 3711 fe'EI? StM^M 
100- 300 A ^JJIIM ESafe B7JB fitl*fe EKM S«S| g-g. 

id. nauoi sidm, #7i ai2 thoim ^boiaiv ssm= btis, 

#71 TflOlM a #71 11 >«OIM iB-OIAl #¥'0il 19^4 200-50QA ^JfliS 3711;. 

#71 Btt^W HIS»« qaiTOI #71 mi TIIOIM £BQtA| gf «-t*fll 392 TilOlM ^BOIAI* S 

S*+= 3711 

* 3fcrt*& area &«g 

11. fiHOSOII 2l©1 At, #71 TilOlM a #7| BI.1 71IQIM ^3HIPW #¥M SSS!« 200- 500 A 

^jjiis Essfe tf-Eis #7i aioiM a #71 an tiioim ±moiai #^chi 200-500A 
a>?tti2. nitm siGHAi, #71 an ess i(Hi-.s#9£ 12 ess Maw^asi a a -a as ttr 

13. gj>£9fl 715.1- #011 ^.Hlt!- B'l a M2 E2^ 371 SB MaH^EiW SiCHAi , 

#71 7is #oii ti#s #7i an a ai2 es^ hti. sit- Maxima 21 TiiorM s^i^ 

#71 TIFOIMOil Ah71 #7| TilOlM S»WI flti BSSS S#£! B2 E3^ ail^E ^ 

#71 TilOlM 3^ 2f MR S : #£! BM ^I01.M ^lOIAI^; 

#71 B2 E^m MH*n±'Eia. ±± a =sou #71 an tiiqim ^aioiAtai-.#7j.?iiqiMM:ai-^a 
s*tffl: #71 tf£a""7is 3 ^ oil an es^ m^mm 01s ?go^ an esis s^ih 

#71 ail ESS S71! E2H7vl^E|2j' 7H-OIM 8f*» ^ : £EI;J2, #71 fll ESS WS S-^ S#M ^1 

m\ $aa #7i an ess m.^m* gsiaioi^Ai^ 4 si^m, #7i an es« m^m qissi b-s 
i? TiSipii bsws* 01 s- s.» »*is ai2 ess m^m 

e gtiBVs &sb #;xh 

fltTB 14. B43KHH SifflAi, #71 5W B2 ESS S=S S^S 9iSH E°ie ai2 

ess s^a s^* cj stmis "ersa s-a. 

84tt 15. ai13S:01lr KfflAI, #71 ail BGIM ^ftOlAl S ^^:011 731-2 TilOlM AiaiO|Af2^ 
#71 ai-2 71-01 e. iBIOIAIWI Xl-71 §i§ B2 feE M^M 
9 □ Etmfe HfcSE'B 
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